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′(φn+1)− 2V ′(φn) + V ′(φn−1). 6
























φ¨n = (φn+1− 2φn +φn−1)+a(φ2n+1− 2φ2n +φ2n−1)+ b(φ3n+1− 2φ3n +φ3n−1).
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qn → 0 ÷ñ n → −∞ ÷þ)ý qn → q∞
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q∞ = 0
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φn(t) = εe
iωt+ipnF (X, τ, T ) + ε2G0(X, τ, T )
+ ε2eiωt+ipnG1(X, τ, T ) + ε
2e2iωt+2ipnG2(X, τ, T )
+ ε3H0(X, τ, T ) + ε
3eiωt+ipnH1(X, τ, T )
+ ε3e2iωt+2ipnH2(X, τ, T ) + ε
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O(εeiωt+ipn) 
−ω2F = eipF + e−ipF − 2F, 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O(ε2eiωt+ipn) 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a 6= 0 õnø)ôôﬃuû)óvôñvñ8ðrüoþ tüXó G2
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G1(X, τ, T ) = G1(Z, T )
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(v2 − 1)G0ZZ = a(|F |2)ZZ. E$ﬀ$\





v2 − 1 |F |






üoõ8ôõnø)÷õðrþ E$ﬀ(R	a  ô2øe÷FXôõn÷oôþ	õ8ø)ôòüXþ)ñvõn÷oþõnñ!üðyþgõ8ô: Xó8÷õnðyüXþ+õ8üÖöIô;ôóvü9ø)ðyñ
tüXßrßyü+ !ñ tó8üoù,õ8ø)ôòüoù+ù*ôþõnñﬁó8ô: X÷oó8ý)ðyþ Öö>ü)þ)ýe÷ó +òüXþ)ýmðyõnðyüXþ)ñ ù÷oýmôðrù*ù+ôý)ð`÷Èõnôß  











ñ8û>ôòõnðoôß  9  ôC÷oóvó8ðﬂXôõnømô2Q)A5	ô 6B)÷õnðyüXþ tüXó
F
÷oñ}÷oþõnðyòðyûe÷õnôý






































þ)ôý mûIüXþ+÷ý)ðrñvòó8ôõnô}ò^øe÷oðyþ*õ8ü÷òüoþgõ8ðrþ")ù û)÷oóvõ8ð`÷oß)ýmð_Iôó8ôþõnð`÷ß)ô76"e÷õ8ðrüXþ tõ8ø)ô
)A5ô 6"e÷õnðyüXþ!aE$0 !tüXóõnø)ô ö)ó8ô÷õnømôó%ôþRXôßrüXû>ô
F
0ø)ôﬁþ)ô	ﬃ·õ.õ^÷ñ ðrñõnüý)ôõ8ôóvù+ðyþ)ô




ﬁ   & (  /  )(S , /   ﬃ(, /







































\þ)ô76"e÷ßrðyõQ  E$  \ðrñCòó8ðÊõnðyòE÷oßDtüXóý)ôõ8ôó8ù*ðrþmðrþ Õõnø)ôô	ﬃmðyñvõ8ôþ)òô	÷oþ)ý þ)üXþmôﬃuðrñkõnôþmòôü
ñvõn÷õnðyüXþe÷oó   ýmðrñ8òó8ôõnô ö)óvôE÷õ8ø)ôóvñ	÷oþ)ý ßrüoþ ú\ßyðoôý ù*ü+·ðrþ ömó8ôE÷Èõnø)ôóGù+ü·ý)ôñGðrþ õ8ø)ô
üXþ)ô/ú\ý)ðyù+ôþ)ñ8ðyüXþe÷oß#"	#



























































V (3)(0) = 2a
÷þ)ý
V (4)(0) = 6b
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pmin < p ≤ pi  !ø)ôóvô
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λ cos p+ µ sin p− λ = 1, (ﬀ(R
−λ sin p+ µ cos p− µ = 0, (2
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ε 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venvelope = − cos(p/2) ðrñ|÷ß ﬁ÷ﬁ ·ñ|ßrôñ8ñ5õnø)÷oþ





sin θ > θ cos θ
6tüXó




·õ8ø)ôôþRXôßyüXû>ô÷oþ)ýGòó8ôñkõ*Xôßrü·òðÊõnðrôñ − cos(p/2) ÷oþ)ý −Ω/p
ó8ôñ8û>ôòõ8ðoôß Æ÷oó8ôCòßrüoñ8ô>ömõ
vcrest = −Ω/p ðrñ÷oß ﬁ÷ uñ2ßr÷oó  oôó}ðrþÆù+÷ Xþ)ðÊõL)ýmô2 !ø)ôþ
õnø)ô O(ε2) òüoó8ó8ôòõ8ðrüXþ õnôó8ù ðyñ2ðrþ)òß)ýmôý!Hø")ñõnømôó8ô*ðrñ2þmü ÷oß)ôÖü p tüXó !ø)ðrò^ø
vcrest = venvelope

ßrñvü.ðÊõÃðrñCûIüXñvñ8ðyö)ßrôõ8ü )ñ8ôõ8ø)ôôﬃuðrñkõnôþ)òô	òóvðyõ8ôó8ðyüXþ $  R:tðrþ ûe÷óvõnðyò:)ßr÷oó:%ðyõ8ñÃó8ô/ú
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H ∼ 4εA sin(p/2)√








(6b− 4a2) sin2(p/2)− 4a2 .
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p→ 0  a = 0 Ë b = 2 ¦¤g¥ p = 0.01 À
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4 cos2 θ + Ω2
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